Introduction
The major risk factors of hepatocellular carcinoma (HCC) include hepatitis B virus (HBV), hepatitis C virus (HCV) infection and alcohol in Korea, but the prevalence of non-alcoholic fatty liver disease (NAFLD)-related HCC is rising worldwide, as 4~22% of HCC cases in Western countries are now attributed to NAFLD [1, 2] .
Most cases of non-alcoholic steatohepatitis (NASH), an advanced form of NAFLD, do not have poor outcomes, but advancement to liver fibrosis is noted in around 30% of patients and liver cirrhosis develops within 5.6 years in approximately 9% of patients. Among these patients with liver cirrhosis, 4% to 27% eventually develop HCC [3] . Recently, cases of HCC in patients with non-cirrhotic NASH have been reported [4, 5] .
However, HCC development in patients with NASH who do not first develop liver cirrhosis is rare and has not been previously reported in Korea. Here, we report the first known case of HCC development in a Korean patient with non-cirrhotic NASH.
Case
A hypoechoic nodule was incidentally detected on abdominal ultrasonography in a 52-year-old woman. Right lumpectomy was performed for breast cancer 2 years ago, and the patient was not taking medications. Her family history was unremarkable, and she had a no history of alcohol consumption, smoking, or HBV or HCV infection. The major risk factors of hepatocellular carcinoma include hepatitis B or C virus infection and alcohol consumption in Korea which lead to liver cirrhosis development and progression. However, prevalence of non-alcoholic fatty liver disease related hepatocellular carcinoma is rising worldwide and hepatocellular carcinoma cases in patients with non-cirrhotic non-alcoholic steatohepatitis are increasing. A hypoechoic nodule was incidentally detected in a 52-year-old woman, with no evidence of liver cirrhosis or specific hepatocellular carcinoma findings on radiological examination. Non-cirrhotic nonalcoholic steatohepatitis-associated hepatocellular carcinoma was diagnosed based on clinical, laboratory, and histopathological findings of liver biopsy. To our knowledge, this is the first such case report in Korea. Abdominal ultrasonography showed a fatty liver with a 1.6-cm well-defined nodule (Fig. 1) . Computed tomography revealed an enhancing nodule in the arterial and delayed phases.
Magnetic resonance imaging showed a nodule with atypical enhancing pattern and low signal intensity in the hepatobiliary phase (Fig. 2) . These findings did not suggest liver cirrhosis or specific HCC findings. So, we performed a liver needle biopsy (Fig. 3) . Also, HBcAg was not detected in the liver parenchyma. The patient had a successful operation without complications and is being followed-up for 9 months without evidence of recurrence.
Discussion
To our knowledge, this is the first case of HCC in a patient with non-cirrhotic NASH in Korea. NAFLD-associated HCC was first reported in 1990 [6] , and the number of such cases has been increasing. The prevalence of NASH, an advanced form NAFLD, is increasing due to the increasing prevalence of obesity and metabolic syndrome [7] . Therefore, NASH-associated HCC cases are also rising.
The pathogenesis of NASH-related HCC resulting from conditions other than cirrhosis remains unclear, but is considered to be similar to that of liver cirrhosis-associated HCC and is associated with obesity, metabolic syndrome, and diabetes with insulin resistance. Our patient had hepatic fibrosis but not cirrhosis. According to the clinical data of patients with NAFLD-associated HCC from 25 studies published between 1990 and 2010, HCC occurred in the absence of cirrhosis in 40.2% of patients [8] .
Therefore, although cirrhotic NASH is a risk factor for HCC development, cirrhosis is not a necessary condition.
Because HBV infection is an etiologic factor for HCC and the prevalence of past infection is higher in Korea than in Western countries, NASH-related HCC cannot be diagnosed unless other causes of HCC, including HBV infection, are ruled out. In this case, the possibility of silent HBV infection could not be completely ruled out because viral serology results (HBsAb, HBeAb, HBcAb) were positive. However, HCC development in cases of occult HBV infection with a negative HBcAg in the liver parenchymal tissue and HBV DNA <20 IU/mL is rare, and NASH was a more important factor in HCC development in this patient.
Risk factors of non-cirrhotic NASH-associated HCC are obesity, metabolic disorder, and old age [9] . In this case, the patient was obese but had no other metabolic disorders. In previous studies, the age at which HCC was diagnosed ranged from 35 to 89 years (median, 67 years); our patient was younger than the median age [8] .
Applied to noninvasive panels for the prediction of NASH and significant fibrosis in patients with NAFLD, our patients was NAFLD fibrosis score of 1.38 and BARD score of 1. Thus, it was difficult to determine the risk factors for advanced fibrosis in our patient. Therefore, we performed liver biopsy to rule out other causes of HCC. Histological features of NAFLD-associated HCC, such as micro-and/or macrosteatosis, ballooning, and the presence of Mallory bodies are often observed in noncancerous areas [10] . This patient denied alcohol consumption. We eventually diagnosed non-cirrhotic NASH-associated HCC.
Patients with HCC due to NASH have less severe liver dysfunction at the time of diagnosis and a better overall survival after curative treatment than that with HCV and/or alcoholic liver disease [11] . Therefore, early detection of NASH-associated HCC is important for good prognosis.
In conclusion, simple steatosis should no longer be regarded as a benign condition. NAFLD, especially NASH, is an important risk factor for HCC. Patients with non-cirrhotic NASH could also develop HCC; therefore, regular surveillance for HCC is necessary in such patients and in those with cirrhosis, especially in cases of concurrent metabolic disorders such as obesity or diabetes. Medical treatment is recommended to minimize the risk of HCC development in patients with non-cirrhotic NASH.
